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Description 
BACKGROUND OF THE INVENTION 


[0001] This invention relates generally to gas turbine 
engines and more particularly to exhaust duct liner at- 
tachment systems and methods. In gas turbine powered 
aircraft, it is necessary to protect the exhaust duct with 
an insulating shield in order to prevent the heated core 
gases from damaging the exhaust duct. Typically, ex- 
haust ducts are made from titanium or titanium alloys and 
have temperature limits in the vicinity of 400° F (200° C). 
Exhausted core gases can reach temperatures upwards 
of 3500° F (1650* C). It is, therefore, necessary to line 
exhaust ducts with a material capable of withstanding 
the peak temperatures of the exhaust gas and that pre- 
vents the exhaust duct from reaching its temperature lim- 
itations. 

[0002] For particular operations, particularly in military 
operations, it is desirable to have aircraft with conven- 
tional take-off and landing (CTOL) capabilities, and short 
take-off vertical landing (STOVL) capabilities. CTOL re- 
quires conventional thrusting of the aircraft in the hori- 
zontal direction, while STOVL requires thrusting of the 
aircraft in vertical and intermediate directions. Some dual 
capability aircraft designs thus employ variable direction 
exhaust ducts for directing thrust produced by the ex- 
haust nozzle in both the horizontal and vertical directions. 
Variable direction exhaust ducts typically comprise mul- 
tiple co-axial exhaust duct segments having angled junc- 
tions, whereby the segments can be rotated with respect 
to each other to redirect the direction of thrust. The ex- 
haust duct segments interface through a swivel bearing 
joint, which extends partially into the exhaust duct. This 
has the effect of restricting the diameter of the exhaust 
duct near the swivel bearing joint. In order to properly 
pro-load the swivel bearings, it is typically necessary to 
assemble the exhaust duct segments before attaching 
exhaust duct liners to the exhaust duct segments. Ex- 
haust duct liners must have an outer diameter that allows 
them to pass through the restricted inner diameter result- 
ing from the presence of the bearing joints in the assem- 
bled exhaust duct. It is, therefore, necessary to have an 
exhaust duct liner suspension system that spans the dis- 
tance between the exhaust duct and exhaust duct liner, 
while also being insertable past the bearing joints. Vari- 
ous systems and methods can be employed to attach 
duct liners to exhaust ducts for both conventional and 
variable exhaust ducts, such as three bearing swivel 
ducts (3BSDs). It is desirable to increase the perform- 
ance of these suspension systems, such as reducing vi- 
bration, while also reducing their cost and weight. 
[0003] EP 0287498 A2 discloses an exhaust liner sus- 
pension system comprising a hanger and bracket. 
[0004] DE 1941398 A1 discloses a hinge mechanism 
comprising a coil pin formed of a metal sheet wrapped 
to form a coil, a bracket and a hinge member. 
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BRIEF SUMMARY OF THE INVENTION 


[0005] The present invention relates to a hinge mech- 
anism as claimed in claim 1 and an exhaust liner sus- 
pension system as claimed in claim 7. 

[0006] An aspect of the present invention is directed 
toward a suspension system for mounting an exhaust 
duct liner within an exhaust duct of a gas turbine engine. 
An exhaust liner suspension system comprises a hanger, 
a bracket and a coil pin. The hanger comprises a first 
end for connecting with an exhaust duct and a second 
end having a hinge pin socket. The bracket comprises a 
base for connecting with an exhaust duct liner and a ped- 
estal having a hinge pin bore. The coil pin is insertable 
in the hinge pin socket and the hinge pin bore thereby 
pivotably connecting the hanger and the bracket. The 
coil pin also provides a dampened connection between 
the hanger and the bracket. 


BRIEF DESCRIPTION OF THE DRAWINGS 
[0007] 


FIG. 1 shows a jet-powered aircraft in phantom hav- 
ing a STOVL capable gas turbine engine. 

FIG. 2A shows a three bearing swivel duct of FIG. 1 
configured for conventional operation. 

FIG. 2B shows the three bearing swivel duct of FIG. 
2A configured for vertical landing or take-off opera- 
tion. 

FIG. 3 shows a cut-away portion of the three bearing 
swivel duct of FIGS. 2A and 2B. 

FIG. 4 shows a partially exploded, partially broken 
view of the exhaust liner suspension system of the 
present invention. 

FIG. 5 shows a coil pin of the present invention con- 
necting a hanger and a bracket of an exhaust duct 
liner suspension system. 

FIG. 6 shows a front view of the coil pin of the present 
invention inserted in a bracket of an exhaust duct 
liner suspension system. 

FIG. 7 shows the winding of the coil pin of the present 
invention. 


DETAILED DESCRIPTION 


[0008] FIG. 1 shows jet-powered aircraft 10 having 
short take-off vertical landing (STOVL) gas turbine en- 
gine 12. Engine 12 includes multiple thrust producing and 
thrust directing elements which enable aircraft 10 to 
take-off on a shortened runway and land vertically. En- 
gine 12 includes lift fan 14, lift fan shaft 16, power plant 
18, control ducts 20A and 20B, three bearing swivel duct 
22 and exhaust nozzle 24. Power plant 18 is the primary 
thrust-producing element of engine 12 and is used to 
produce thrust oriented in the x direction. Three bearing 
swivel duct (3BSD) 22 directs the thrust of power plant 
18 in the x direction when in configuration A (as shown 
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by 3BSD 22 in solid lines). 3BSD 22 is adjustable to re- 
direct the thrust of power plant 18 in the y direction when 
in configuration B (as shown by 3BSD 22 in dashed lines). 
3BSD 22 is also be used to produce thrust in intermediate 
directions. Nozzle 24 increases and focuses the thrust 
produced by power plant 18 and is secured to the tail end 
of 3BSD 22. 3BSD 22 is used in configuration A during 
traditional take off and flight operations of aircraft 10 in 
the x direction. 3BSD 22 is positioned in intermediate 
directions to facilitate short take-off operations. 3BSD 22 
is positioned in configuration B to assist lift fan 14 in ver- 
tical landing operations. Lift fan 14 is selectively driven 
by power plant 18 through lift fan shaft 16, and is used 
to produce thrust in the y direction near the forward por- 
tion of aircraft 10. With 3BSD 22 producing thrust near 
the aft portion of aircraft 10, lift fan 14 and power plant 
18 control the pitch of aircraft 10. During vertical landing 
operations, control ducts 20A and 20B redirect a portion 
of the thrust produced by power plant 18 in the y direction 
underneath the wings, at a location away from the axis 
on which power plant 18 and lift fan 14 produce thrust in 
the y direction. Control ducts 20A and 20B are selectively 
engaged to balance the roll of aircraft 10 during vertical 
landing and take-off operations. 

[0009] FIG. 2A shows three bearing swivel duct 
(3BSD) 22 of FIG. 1 in configuration A with nozzle 24 
oriented along the x axis, FIG. 2B shows 3BSD 22 in 
configuration B with nozzle 24 oriented 105° from the x 
axis. 3BSD 22 is positioned between power plant 18 and 
nozzle 24 of engine 12. 3BSD 22 comprises front duct 
26A, intermediate duct 26B, rear duct 26C, front liner 
28A, intermediate liner 28B, rear liner 28C, a plurality of 
suspension systems 30 and swivel bearings 32A-32C. 
[0010] Front duct 26A is connected with power plant 
18 along a vertical axis using forward swivel bearing 32A. 
Swivel bearing 32A allows front duct 26A to rotate 360° 
with respect to power plant 18. Swivel bearing 32A is 
controlled by a central control system of aircraft 10 that 
positions front duct 26A for each desired operational 
mode of aircraft 10. Similarly, intermediate duct 26B is 
connected with front duct 26A using intermediate swivel 
bearing 32B. Swivel bearing 32B is centrally controlled 
and allows intermediate duct 26B to rotate 360° with re- 
spect to front duct 26A. The body of intermediate duct 
26B is angled at angle b and the art edge of front duct 
26A is angled at angle a such that when they rotate with 
respect to each other, the position of nozzle 24 rotates 
about the x-axis. Likewise, rear duct 26C is connected 
with intermediate duct 26B using aft swivel bearing 32C. 
Swivel bearing 32C is centrally controlled and allows rear 
duct 26C to rotate 360° with respect to intermediate duct 
26B. With the body of intermediate duct 26B being angled 
at angle b, the forward edge of rear duct 26C is angled 
at angle c such that when it rotates, the position of nozzle 
24 rotates about the x-axis. Angles a, band care selected 
such that in configuration A 3BSD is generally horizontal, 
but can pivot to reposition nozzle 24. FIG. 2B shows front 
duct 26A rotated 180° with respect to power plant 18, 
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intermediate duct 26B rotated 180° with respect to front 
duct 26A and rear duct 26C rotated 180° with respect to 
intermediate duct 26B. Thus, due to the angles at which 
front duct 26A, intermediate duct 26B and rear duct 26C 
are joined (angles a, b and c), 3BSD 22 is angled down- 
ward a total of 105° with respect to the x axis in config- 
uration B. Nozzle 22 can also be oriented 40° from the x 
axis by rotating only front duct 26A and intermediate duct 
26B 180° each. 

[0011] Because of manufacturing and other consider- 
ations, exhaust liners 28A-28C have smaller diameters 
than exhaust ducts 26A-26C and cannot be mounted di- 
rectly to the exhaust ducts. Therefore, front liner 28A, 
intermediate liner 28B and rear liner 28C are suspended 
from front duct 26A, intermediate duct 26B and rear duct 
26C, respectively, using a plurality of suspension sys- 
tems 30. Suspension systems 30 span the difference in 
diameters of ducts 26A-26C and liners 28A-28C and can 
be tailored for specific lengths. Typically there are about 
ten to fifteen rows of suspension systems per duct seg- 
ment, with the bulk of them concentrated near 

[0012] the widest sections of each duct segment. To 
further facilitate assembly and disassembly, suspension 
systems 30 utilize a hinged hanger system. 

[0013] FIG.3shows a cut-away portion of intermediate 
duct 26B and intermediate duct liner 28B connected by 
suspension systems 30 of FIGS. 2A and 2B. Suspension 
systems 30 include cold sheet bracket 34, hinge 36, coil 
pin 38, duct bracket, or hanger, 40, flange washer 42, 
T-bolt 44, lock nut 46 and axial stiffener 48. Suspension 
systems 30 connect intermediate duct 26B with interme- 
diate liner 28B. 

[0014] Cold sheet bracket 34 is connected with inter- 
mediate duct liner 28B at corrugation 50. Cold sheet 
bracket 34 is inserted through hole 51 in duct liner 28B 
from underneath duct liner 28B. Hinge 36 forms a rotat- 
able connection with bracket 34 utilizing coil pin 38. Coil 
pin 38 comprises a thin metal sheet wound about a cen- 
tral axis to form a spiral. Coil pin 38 is compression fit 
into a bore in cold sheet bracket 34 such that coil pin will 
not rotate with respect to cold sheet bracket 34. Typically, 
each cold sheet bracket, hinge and coil pin are pre-as- 
sembled as a hinge assembly before the cold sheet 
bracket is assembled with exhaust liner 28B. Hinge 36 
receives duct bracket 40, which connects with interme- 
diate duct 26B. Hinges 36 are joined with each other 
through axial stiffener 48, which also provides axial load 
sharing amongst brackets 40. Bracket 40, hinge 36 and 
axial stiffener 48 are fastened together with, for example 
threaded fasteners or rivets. 

[0015] T-bolt 44 is inserted through intermediate duct 
26B into duct bracket 40. Flange washer 42 is placed 
around T-bolt 44 and into intermediate duct 26B and duct 
bracket 40 to restrain T-bolt 44 from rotating while torqu- 
ing lock nut 46 which secures intermediate duct 26B be- 
tween bracket 40 and flange washer 42. Flange washer 
42 provides for proper orientation of T-bolt 44 and load 
distribution functions. For liner installation and disassem- 
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bly, when lock nut 46 and T-bolt 44 are not installed, 
bracket 40 is rotatable about coil pin 38. Brackets 40 
rotate in unison using stiffener 48 and rotate downward 
into corrugations 50 as indicated by arrow R. Thus, sus- 
pension systems 30 are insertable past swivel bearing 
joints 32A-32C during assembly of 3BSD 22. Since 
brackets 40 are designed to rotate, there is, inherently, 
some play in each suspension system 30. Coil pin 38 of 
the present invention reduces the amount of vibration 
produced by interaction of bracket 34, hinge 36 and 
bracket 40. 

[0016] FIG. 4 shows a partially exploded, partially bro- 
ken view of suspension system 30 including coil pin 38 
of the present invention. Suspension system 30 is exem- 
plary of the suspension system of the present invention. 
Bracket 40, or hanger 40, is the primary member used 
for connecting exhaust liner 28B with exhaust duct 26B. 
At firstend 52, bracket 40 is connected with exhaust duct 
26B with T-bolt 44 and locking nut 46 through holes in 
duct 26B and the top of bracket 40. 

[0017] At second end 54, hinge mechanism 56 con- 
nects bracket 40 with exhaust liner 28B. Hinge mecha- 
nism 56 is comprised of hinge 36, coil pin 38 and bracket 
34. Hinge mechanism 56 is inserted through hole 51 from 
underneath exhaust liner 28B with coil pin 38 perpendic- 
ular to the axis of exhaust liner 28B and then rotated 90° 
to the orientation shown in FIG. 4 once inserted. Cold 
sheet bracket 34 is fastened to intermediate liner 28B 
within corrugation 50 of liner 28B so that bracket 40 can 
be folded down into corrugation 50. Corrugation 50 pro- 
vides a secondary retention system for coil pin 38 by 
preventing coil pin 38 from fully disengaging bracket 34 
and hinge 36 should it fail to hold in place. Cold sheet 
bracket 34 is connected to intermediate liner 28B with, 
for example, threaded fasteners or rivets. Coil pin 38 is 
forced fit with the bore in bracket 34 and is loose fit with 
the hinge pin sockets in hinge 36. Thus, coil pin 38 is not 
rotatable with respect to bracket 34, but hinge 36 is ro- 
tatable with respect to coil pin 38. 

[0018] FIG. 5 shows the insertion of coil pin 38 into the 
bore of cold sheet bracket 34 and the pin sockets of hinge 
36. Cold sheet bracket 34 includes base member 34A 
for connecting with exhaust liner 28B, and pedestal mem- 
ber 34B for providing a bore for coil pin 38. Hinge 36 
includes a U-shaped bracket for receiving duct bracket 
40, and bores 49 for fastening hinge 36 with bracket 40 
using, for example, threaded fasteners or rivets. Hinge 
36 includes two hinge pin sockets 58A and 58B for re- 
ceiving coil pin 38. Sockets 58A and 58B include oval 
shaped bores for loosely receiving coil pin 38 so that 
hinge 36 can rotate about coil pin 38. The oval shaped 
bores also allow for vertical movement of hinge 36. With 
T-bolt 44 and locking nut 46 removed, hinge 36 moves 
downward with respect to coil pin 38 thus enabling hinge 
36 to rotate downward without interference from interme- 
diate duct 26B. When bracket 40 is installed, T-bolt 44 
pulls the bottom of hinge 36 into contact with coil pin 38, 
putting bracket 40 into tension. 
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[0019] Cold sheet bracket 34 includes a circular bore 
for tightly receiving coil pin 38 and preventing its rotation 
within cold sheet bracket 34. Sockets 58A and 58B are 
axially aligned with the bore of cold sheet bracket 34 and 
coil pin 38 so that coil pin 38 can be simultaneously in- 
serted into the bore of cold sheet bracket 34 and sockets 
58A and 58B. Therefore, bracket 40 and hinge 36 rotate 
on coil pin 38 thereby allowing bracket 40 to fold down 
into corrugation 50. 

[0020] FIG.6shows the positioning of coil pin 38 within 
the bore of cold sheet bracket pedestal 34B. FIG. 7 shows 
the winding of coil pin 38 of the present invention. Coil 
pin 38 is press fit into bore 60 of cold sheet bracket 34. 
Coil pin 38 is produced by rolling a sheet of metal to form 
a coil having a spiral shape. Coil pin 38 can be made of 
any suitable aircraft grade alloy, with 302 stainless steel 
and nickel alloys being preferred. In one embodiment, 
coil pin 38 is produced from a metal sheet 0.875 inches 
(22 mm) wide. In one embodiment, coil pin 38 is wrapped 
around its center axis approximately 2.0 to approximately 
2.25 times (or from about two complete wraps to about 
45° past two complete wraps), as shown by angle B in 
FIG. 7. This results in approximately 270° to approxi- 
mately 315° of contact between coil pin 38 and bore 60, 
as shown by arrow C in FIG 6. This is an improvement 
over traditional slotted pins that essentially provide only 
three points of contact along the bore they are inserted 
into. 

[0021] Coil pin 38 has diameter A, which is selected to 
be slightly larger than the diameter of bore 60 when not 
compressed. In one embodiment, coil pin 38 has a diam- 
eter of approximately 0.21875 inches (~0.556 cm). When 
coil pin 38 is pressed into bore 60, it compresses slightly 
and pushes out against bore 60, thus providing a damped 
interference fit connection between bracket 34 and coil 
pin 38. The resilient properties of coil pin 38 reduce the 
need for tight tolerancing in producing bore 60 in bracket 
34, which contributes to cost savings in the production 
of suspension system 30. Bore 60 of bracket 34 does not 
have to be produced to the precise diameter required for 
forming a forced fit with coil pin 28. Use of coil pin 38 also 
eliminates the need for having to produce a traditional 
solid machined pin having the precise diameter required 
for forming a force fit with bore 60. This eliminates ma- 
chining procedures in the production of suspension sys- 
tem 30, which is particularly advantageous when working 
with the expensive nickel and titanium alloys used in the 
aerospace industry. 

[0022] Coil pin 38 also assists in the assembly of sus- 
pension system 30 by reducing variation in assembly. 
Since coil pin 38 is compressible, the variation from pin 
to pin in the force required to insert coil pin 38 is smaller 
than the variation for slotted pins. In one embodiment the 
insertion force variation for coil pin 38 is approximately 
+/- 20 %, as compared with +/- 50% for a slotted pin. This 
facilitates streamlined manufacture of suspension sys- 
tem 30. 


[0023] At elevated temperatures during operation of 
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engine 12, coil pin 38 and bracket 34 willexpand resulting 
in the diameters of coil pin 38 and bore 60 growing larger. 
The material used to produce coil pin 38 is selected to 
have a higher coefficient of thermal expansion than that 
of the material used for bracket 34. Thus, coil pin 38 will 
increase in diameter an amount greater than bore 60 
increases thereby retaining the force fit between the two 
bodies. The coil winding characteristics of coil pin 38 also 
result in the diameter of coil pin 38 expanding a greater 
amount than that of a solid hinge pin. This further ensures 
that a tight fit is maintained between bore 60 and coil pin 
38. 

[0024] Coil pin 38 also has only one sharp point of con- 
tact with bore 60, indicated with arrow D. Traditional slot- 
ted pins have two edges along the slotthat produce sharp 
points of contact with bores they are inserted into. It is 
desirable to eliminate sharp contact points with bore 60 
to reduce the potential for damaging and weakening the 
inside of bore 60. 

[0025] Although the present invention has been de- 
scribed with reference to preferred embodiments, work- 
ers skilled in the art will recognize that changes may be 
made in form and detail without departing from the scope 
of the invention, which is defined by the claims and their 
equivalents. 


Claims 


1. A hinge mechanism (56) comprising: a coil pin (38), 
a bracket (34) of an exhaust duct liner and a hinge 
member (36) of an exhaust duct (26), the coil pin 
(38) being arranged to connect between the bracket 
(34) and the hinge member (36), the coil pin com- 
prising: 


a metal sheet co-radially wrapped to form a coil, 
wherein the coil provides a damped connection 
between the bracket (34) and the hinge member 
(36); 

wherein the hinge member (36) comprises two 
hinge pin sockets (58A,58B) for receiving the 
coil pin (38); and 

the bracket (34) includes a circular bore for tight- 
ly receiving the coil pin (38) and preventing its 
rotation within the bracket (34); 


characterised in that the sockets (58A,58B) include 
oval shaped bores for loosely receiving the coil pin 
(38) such that the hinge member (36) can rotate 
above the coil pin (38). 


2. The hinge mechanism of claim 1 wherein the metal 
sheet is wrapped around its center axis 2.0 to 2.25 
times. 


3. The hinge mechanism of claim 1 or 2 wherein the 
coil is compressible. 
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4. 


10. 


11. 


The hinge mechanism of claim 1, 2 or 3 wherein the 
coil produces an interference fit with the hinge mem- 
ber of an exhaust duct. 


The hinge mechanism of claim 1, 2 or 3 wherein the 
coil pin is pressed fit with a bore of the hinge member 
of the exhaust duct liner. 


The hinge mechanism of any of claims 1 to 5 wherein 
the coil is comprised of a material having a higher 
coefficient of thermal expansion than that of the ma- 
terial of the hinge member of an exhaust duct liner. 


An exhaust liner suspension system (30) for use in 
a gas turbine engine exhaust duct (26), the suspen- 
sion system comprising: 


a hinge mechanism (56) as claimed in any of 
claims 1 to 6; and 
a hanger (40) comprising: 


a first end (52) for connecting with the ex- 
haust duct; and 

a second end (54) having the two hinge pin 
sockets (58A, 58B) of the hinge mechanism 
(56); 


wherein the bracket (34) comprises: 


a base (34A) for connecting with the ex- 
haust duct liner (28) and; 

a pedestal (34B) having the hinge pin bore 
(60); 


the coil pin (38) is insertable in the hinge pin 
sockets (58A, 58B) and the hinge pin bore (60) 
thereby pivotably connecting the hanger (40) 
and the bracket (34); and 
the bracket (34) and coil pin (38) are made from 
a nickel or titanium alloy. 


The exhaust liner suspension system of claim 7 
wherein the coil pin compresses when inserted in 
the hinge pin bore. 


The exhaust liner suspension system of claim 7 
wherein the coil pin produces an interference fit with 
the hinge pin bore. 


The exhaust liner suspension system of claim 7 
wherein the coil pin is insertable into the hinge pin 
bore with an approximate +/- 20% max variation 
press fit force. 


The exhaust liner suspension system of any of 
claims 7 to 10 wherein the coil pin has a higher co- 
efficient of thermal expansion than the bracket. 
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12. The exhaust liner suspension system of any of 


claims 7 to 11 wherein the coil pin contacts 270° to 
315° ofthe hinge pin bore. 


Patentansprüche 


1. 


Gelenkmechanismus (56), umfassend: einen Spiral- 
spannstift (38), einen Träger (34) einer Abgaskanal- 
verkleidung und ein Gelenkelement (36) eines Ab- 
gaskanals (26), wobei der Spiralspannstift (38) dafür 
angeordnet ist, den Träger (34) und das Gelenkele- 
ment (36) zu verbinden, wobei der Spiralspannstift 
umfasst: 


ein Metallblech, das ko-radial gewickelt ist, um 
eine Spirale zu bilden, wobei die Spirale eine 
gedämpfte Verbindung zwischen dem Träger 
(34) und dem Gelenkelement (36) bereitstellt; 
wobei das Gelenkelement (36) zwei Gelenkstift- 
buchsen (58A, 58B) zum Aufnehmen des Spi- 
ralspannstifts (38) umfasst; und 

der Träger (34) eine kreisrunde Bohrung be- 
inhaltet, um den Spiralspannstift (38) eng anlie- 
gend aufzunehmen und seine Drehung im Trä- 
ger (34) zu verhindern; 


dadurch gekennzeichnet, dass die Buchsen (58A, 
58B) oval geformte Bohrungen beinhalten, um den 
Spiralspannstift (38) derart locker aufzunehmen, 
dass sich das Gelenkelement (36) oberhalb des Spi- 
ralspannstifts (38) drehen kann. 


Gelenkmechanismus nach Anspruch 1, wobei das 
Metallblech 2,0- bis 2,25-mal um seine Mittelachse 
gewickelt ist. 


Gelenkmechanismus nach Anspruch 1 oder 2, wo- 
bei die Spirale komprimierbar ist. 


Gelenkmechanismus nach Anspruch 1, 2 oder 3, wo- 
bei die Spirale mit dem Gelenkelement eines Abgas- 
kanals eine Presspassung bildet. 


Gelenkmechanismus nach Anspruch 1, 2 oder 3, wo- 
bei der Spiralspannstift in eine Bohrung des Gelen- 
kelements der Abgaskanalverkleidung eingepresst 
ist. 


Gelenkmechanismus nach einem der Ansprüche 1 
bis 5, wobei die Spirale aus einem Material besteht, 
das einen höheren Wärmeausdehnungskoeffizien- 
ten aufweist als das Material des Gelenkelements 
einer Abgaskanalverkleidung. 


Aufhängungssystem (30) für eine Abgaskanalver- 
kleidung zur Verwendung im Abgaskanal (26) einer 
Gasturbinenmaschine, wobei das Aufhängungssy- 
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10. 


11. 


12. 


stem umfasst: 


einen Gelenkmechanismus (56) nach einem der 
Ansprüche 1 bis 6; und 
ein Hängeelement (40), umfassend: 


ein erstes Ende (52) zum Verbinden mit 
dem Abgaskanal; und 

ein zweites Ende (54), das die zwei Gelenk- 
stiftbuchsen (58A, 58B) des Gelenkmecha- 
nismus (56) aufweist; 

wobei der Träger (34) umfasst: 


eine Grundplatte (34A) zum Verbinden 
mit der Abgaskanalverkleidung (28); 
und 

einen Sockel (34B), der die Gelenkstift- 
bohrung (60) aufweist; 

wobei der Spiralspannstift (38) in die 
Gelenkstiftbuchsen (58A, 58B) und die 
Gelenkstiftbohrung (60) einführbar ist 
und dadurch das Hängeelement (40) 
und den Träger (34) schwenkbar ver- 
bindet; und 

der Träger (34) und der Spiralspannstift 
(38) aus einer Nickel - oder Titanlegie- 
rung hergestellt sind. 


Aufhängungssystem für eine Abgaskanalverklei- 
dung nach Anspruch 7, wobei der Spiralspannstift 
komprimiert wird, wenn er in die Gelenkstiftbohrung 
eingeführt wird. 


Aufhängungssystem für eine Abgaskanalverklei- 
dung nach Anspruch 7, wobei der Spiralspannstift 
mit der Gelenkstiftbohrung eine Presspassung bil- 
det. 


Aufhängungssystem für eine Abgaskanalverklei- 
dung nach Anspruch 7, wobei der Spiralspannstift 
mit etwa +/- 20 % maximaler Abweichung der Pres- 
spassungskraft in die Gelenkstiftbohrung einführbar 
ist. 


Aufhängungssystem für eine Abgaskanalverklei- 
dung nach einem der Ansprüche 7 bis 10, wobei der 
Spiralspannstift einen höheren Wärmeausdeh- 
nungskoeffizienten aufweist als der Träger. 


Aufhängungssystem für eine Abgaskanalverklei- 
dung nach einem der Ansprüche 7 bis 11, wobei der 
Spiralspannstift mit 270° bis 315° der Gelenkstift- 
bohrung in Kontakt steht. 


Revendications 


1. 


Mécanisme de charniere (56) comprenant : une gou- 
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pille spiralée (38), une potence (34) d'une chemise 
de conduit d'échappement et un élément de char- 
niere (36) d'un conduit d'échappement (26), la gou- 
pille spiralée (38) étant aménagée pour se raccorder 
entre la potence (34) et l'élément de charnière (36), 
la goupille spiralée comprenant : 


une tôle métallique enroulée de manière co-ra- 
diale pour former un enroulement, dans lequel 
l’enroulement forme une liaison amortie entre la 
potence (34) et l'élément de charnière (36) ; 
dans lequel l'élément de charnière (36) com- 
prend deux douilles (58A, 58B) pour la goupille 
de charnière afin de recevoir la goupille spiralée 
(38) ; et 

la potence (34) comprend un alésage circulaire 
pour recevoir de manière serrée la goupille spi- 
ralée (38) et empêcher sa rotation dans la po- 
tence (34) ; 


caractérisé en ce que les douilles (58A, 58B) com- 
prennent des alésages de forme ovale pour recevoir 
de manière lâche la goupille spiralée (38) de sorte 
que l'élément de charnière (36) puisse tourner au- 
dessus de la goupille spiralée (38). 


Mécanisme de charnière selon la revendication 1, 
dans lequel la tôle métallique est enroulée autour de 
son axe central 2,0 à 2,25 fois. 


Mécanisme de charnière selon la revendication 1 ou 
la revendication 2, dans lequel l’enroulement est 
compressible. 


Mécanisme de charnière selon la revendication 1, 2 
ou 3, dans lequel l’enroulement produit un joint d’in- 
terférence avec l'élément de charniére d'un conduit 
d'échappement. 


Mécanisme de charniére selon la revendication 1, 2 
ou 3, dans lequel la goupille spiralée est ajustée par 
pression avec un alésage de l'élément de charnière 
de la chemise de conduit d'échappement. 


Mécanisme de charnière selon l’une quelconque des 
revendications 1 a 5, dans lequel l'enroulement est 
constitué d'un matériau ayant un coefficient de dila- 
tation thermique plus élevé que celui du matériau de 
l'élément de charnière de la chemise de conduit 
d'échappement. 


Systeme de suspension de chemise d'échappement 
(30) pour utilisation dans un conduit d'échappement 
(26) d’un moteur a turbine a gaz, le systeme de sus- 
pension comprenant : 


un mécanisme de charnière (56) selon l’une 
quelconque des revendications 1 a 6 ; et 
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10. 


11. 


12. 


un amortisseur (40) comprenant : 


une première extrémité (52) pour raccorder 
au conduit d'échappement ; et 

une seconde extrémité (54) ayant les deux 
douilles (58A, 58B) pour la goupille de char- 
nière du mécanisme de charnière (56) ; 
dans lequel la potence (34) comprend : 


une base (34A) pour raccorder avec la 
chemise de conduit d'échappement 
(28) ; et 

un socle (34B) ayant l’alesage (60) 
pour la goupille de charnière ; 

la goupille spiralée (38) peut être insé- 
ree dans les douilles (58A, 58B) pour 
la goupille de charnière et l’alesage 
(60) pour la goupille de charniere rac- 
cordant de la sorte à pivotement l'amor- 
tisseur (40) et la potence (34) ; et 

la potence (34) et la goupille spiralée 
(38) sont constituées d’un alliage de 
nickel ou de titane. 


Systeme de suspension de chemise d’echappement 
selon la revendication 7, dans lequel la goupille spi- 
ralée est comprimée lorsqu’elle est insérée dans 
l’alésage de la goupille de charnière. 


Systeme de suspension de chemise d’echappement 
selon la revendication 7, dans lequel la goupille spi- 
ralée produit un joint d'interférence avec l'alésage 
de la goupille de charniere. 


Systeme de suspension de chemise d’echappement 
selon la revendication 7, dans lequel la goupille spi- 
ralée peut étre insérée dans l'alésage de la goupille 
de charniére avec une force de serrage par pression 
variant d'environ + 20 % au maximum. 


Systeme de suspension de chemise d’echappement 
selon l’une quelconque des revendications 7 a 10, 
dans lequel la goupille spiralée a un coefficient de 
dilatation thermique plus élevé que celui de la po- 
tence. 


Systeme de suspension de chemise d’echappement 
selon l’une quelconque des revendications 7 à 11, 
dans lequel la goupille spiralée vient en contact avec 
l’alésage de la goupille de charnière sur 270° à 315°. 
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Fig. 7 
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